Overexpression of both TFPIα and TFPIβ induces apoptosis and expression of genes involved in the death receptor pathway in breast cancer cells.
Thrombosis is a major complication and an important cause of death in cancer patients. Tumor cells may trigger coagulation and induce a prothrombotic phenotype, which in return may enhance angiogenesis, tumor growth, and metastasis. Tissue factor pathway inhibitor (TFPI) has been reported to reduce tumor growth and metastasis in vivo and to induce apoptosis and inhibit proliferation in normal cells in vitro. However, no effect has so far been observed in cancer cells. We therefore aimed to characterize the functional effects of ectopic overexpression and endogenous downregulation of TFPI in cancer cells, and to elucidate possible mechanisms involved. The tumor derived breast cancer cells SK-BR-3 and Sum102 were used to construct stable cell lines overexpressing TFPIα and TFPIβ, and with TFPI knocked down, respectively. Effects of altered TFPI expression were evaluated by measuring apoptosis and proliferation of the cells, and gene expressions were analyzed using PCR arrays. Increased DNA fragmentation and Caspase 3 activity was observed in SK-BR-3 cells overexpressing TFPIα and TFPIβ, while a decrease in apoptosis was seen in Sum102 cells with TFPI expression knocked down. An increase and reduction in expression of pro- and anti-apoptotic genes, respectively, were seen in TFPI overexpressing cells, and the majority of the upregulated genes encoded proteins involved in the death receptor pathway, among them the death receptor ligand TNF-α. In conclusion, TFPIα and TFPIβ induced apoptosis in breast cancer cells and increased expression of apoptotic genes indicating a possible involvement of the death receptor pathway.